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Abstract
Conventional theories have little to say about the level at which fertility
will stabilize at the end of the demographic transition, although it is often as-
sumed that replacement fertility of about 2.1 births per woman will prevail in the
long run. However, fertility has dropped below the replacement level in virtually
every population that has moved through the transition. If future fertility remains
at these low levels, populations will decline in size and will age rapidly.
This paper examines the causes of discrepancies between reproductive pref-
erences and observed fertility. Examples of such deviations are found in many
contemporary developed countries, where desired family size is typically two
children while fertility is well below replacement. Six factors are identified as
the causes of these discrepancies. Of these factors, the fertility-depressing im-
pact of the rising age at childbearing is one of the most important. This factor
reduces fertility only as long as the age at childbearing keeps rising. Once the
mean age stops rising—as it eventually must—fertility will rise closer to the
desired level of two children, because the depressing effect is then removed. The
current low levels of fertility in many developed countries may therefore not be
permanent.
This material may not be reproduced in any form without written permission from
the author.
The timing of the onset of contemporary fertility transitions and the pace
of change during their early phases have been central concerns of researchers and
policymakers in recent decades. Demographers and social scientists have studied
survey data with detailed information about reproductive behaviors and attitudes
of individuals in many countries. This research has provided new insights into
the determinants of reproductive behavior and has contributed to the develop-
ment of increasingly refined and realistic theories of fertility change. Policymak-
ers and program managers in the developing world have been concerned about
the contribution of high fertility to rapid population growth and poor reproduc-
tive health, and they have focused on implementing effective programs—in prac-
tice, mostly family planning programs—to reduce high and unwanted fertility.
Until recently, less attention had been given to determinants and consequences
of fertility in post-transitional societies. Conventional theories have little to say about
the level at which fertility will stabilize at the end of the transition, although it is often
assumed or implied that replacement fertility of about 2.1 births per woman will
prevail in the long run (Demeny 1997; Caldwell 1982). This assumption is, for ex-
ample, incorporated in the population projections of the UN and World Bank (me-
dium variants). As a result, these projections expect population size to stabilize in the
long run. If fertility in contemporary post-transitional societies had indeed leveled off
at or near the replacement level, there would have been limited interest in the subject
because this would have been expected and concern about potential adverse conse-
quences would have been limited. However, fertility has dropped below the replace-
ment level—sometimes by a substantial margin—in virtually every population that
has moved through the demographic transition. If future fertility remains at these low
levels, populations will decline in size and will age rapidly. These demographic de-
velopments in turn are likely to have significant societal consequences (Coale 1986).
Concern about these effects has led to a recent surge in scientific, programmatic, and
popular interest in this topic.
This paper examines the relationship between reproductive preferences and
observed fertility. Conventional fertility theories have focused on explaining how
4social and economic development and changing ideas and values determine the
desired number of children (see van de Kaa 1998 for a discussion of the determi-
nants of post-transitional preferences). These theories often assume implicitly or
explicitly that couples are able to implement their preferences without much dif-
ficulty and that observed fertility is not very different from average desired fam-
ily size. A declining desired family size is indeed one of the principal forces
driving fertility transitions, but in reality levels of fertility often deviate substan-
tially from stated preferences.
 An example of such a deviation is found in most contemporary developed
countries, where desired family size is typically two children while fertility is
well below replacement. This divergence between actual fertility and desired
family size is a new and unexamined phenomenon. It is of much more than theo-
retical interest because it raises the possibility that the low fertility observed in
contemporary post-transitional societies is depressed because of temporary fac-
tors. If that is the case, fertility may be expected to rise to a level closer to the
preferred level in the future, and concern over the undesirable demographic im-
plications of prolonged very low fertility in post-transitional societies may be
misplaced or premature.
The causes of this discrepancy between actual and preferred fertility and
its implications for future fertility trends will be examined below. After a brief
overview of levels and trends in fertility and reproductive preferences at the end
of the transition, the factors responsible for elevating or reducing fertility relative
to desired family size will be discussed. The paper concludes with an assessment
of future prospects.
TRENDS IN LATE-TRANSITIONAL FERTILITY
Fertility in the developed world reached its post–World War II maximum
at 2.8 births per woman during the peak of the baby boom in the late 1950s. Steep
5declines in the 1960s and 1970s left fertility below replacement, reaching 1.7
births per woman in 1990–95. These broad trends have been observed in Europe,
North America, and Australia/New Zealand (see Figure 1). In Japan fertility had
already reached the replacement level in the late 1950s and it has declined further
over the past quarter-century. In the late 1950s regional fertility levels ranged
from a high of 3.7 births per woman in North America to a low of 2.1 in Japan,
but they converged by 1980 to approximately 1.8 births per woman. Since 1980
fertility levels have diverged again, with North America's fertility rising to 2.0
births per woman while Japan and Europe have continued to drop further to about
1.5 births per woman. In the early 1990s fertility was below replacement in nearly
all of the 46 countries in the developed world; the only exceptions were New
Zealand (2.12), Moldova (2.15), Iceland (2.19), and Albania (2.85).1
Variations in fertility among countries within regions can be substantial.
For example, within Europe fertility is lowest in the south and east, where sharp
declines have occurred since 1975. Italy and Spain, with 1.24 and 1.27 births per
woman, respectively, are competing for the world's record lowest level of fertil-
ity. In contrast, fertility in Northern Europe averaging (averaging 1.8 births per
woman) is higher than elsewhere in the continent and it has changed relatively
little over the past two decades. In a few countries fertility has actually risen
since 1975, most notably in Sweden (from 1.65 to 2.01 births per woman).
Below-replacement fertility is now the norm in the developed world, but it is
also observed in a small but growing number of populations elsewhere, in particular
in those Southeast Asian countries where economic development has been extremely
rapid in recent decades. Steep declines since 1960 have left fertility in 1990–95 at
1.94 in Thailand, 1.79 in Singapore, 1.65 in Korea, and 1.32 in Hong Kong (see
Figure 2). Outside Asia, fertility was below replacement only in the Bahamas, Barba-
dos, and Cuba, but this list is expected to grow in the future according to the 1996
revision of the UN population projections (United Nations 1996).
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Figure 1 Trends in total fertility rates in selected populations in the 
industrialized world, 1950–95
Source: United Nations (1996)
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Figure 2 Trends in total fertility rates in selected Asian populations, 1950–95
Source: United Nations (1996)
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8Recent fertility trends have typically been accompanied by notable changes
in attitudes and behaviors regarding sexuality, marriage, and family and house-
hold formation. These include higher levels of cohabitation, pre- and extramari-
tal childbearing, abortion and contraception, childlessness and divorce, as well
as delays in age at first marriage and first birth. These interrelated trends will not
be examined in detail here, but in several instances they play key roles in ex-
plaining fertility trends; where that is the case, appropriate references will be
included in the discussion below.
DIVERGING TRENDS IN FERTILITY AND
REPRODUCTIVE PREFERENCES
According to a 1989 survey in 12 European countries, average desired
family size (DFS) was 2.16 children per family (Lutz 1996; Eurobarometer 1991).2
Individual countries clustered tightly around this average: Ireland (2.79) and
Greece (2.42) had the highest preferences, and Germany (1.97) and Spain (1.94)
the lowest (see Figure 3). Surprisingly, in every country the expressed prefer-
ences substantially exceed the observed rate of childbearing as measured by the
total fertility rate (TFR). Average fertility in 1989 in the European Union was 1.6
births per woman, fully 0.6 births below the average desired family size of 2.2.
Similar differences between DFS and TFR are observed in contemporary devel-
oping countries at the end of their fertility transitions; Figure 3 includes recent
estimates for Taiwan and Thailand.
These differences are notable because they are the opposite of what is typi-
cally found in the earlier phases of fertility transition, when observed fertility
almost always exceeds preferences. The changes in these variables over time are
clearly evident in the few countries, such as Thailand, where estimates of desired
family size and the total fertility rate are available from a series of surveys cover-
ing most of the transition period (see Figure 4). In the late 1960s Thailand's fertil-
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Figure 3 Observed fertility and desired family size for selected 
countries, ca. 1990
Sources: Coleman (1996); Knodel et al. (1996)
1.5
Belgium
Denmark
France
Germany
Greece
Ireland
Italy
Luxembourg
Netherlands
Portugal
Spain
UK
Taiwan
Thailand
Observed fertility
Desired family size
0.0
1965 1970 1975 1985 1990 1995
1.0
2.0
4.0
5.0
6.0
7.0
Year
Bi
rth
s 
pe
r w
om
an
Figure 4 Total fertility rate and desired family size, Thailand 1968–93
Sources: United Nations (1996); Knodel et al. (1996)
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ity still stood at 6.1 births per woman, while DFS was just 3.9 children. Since
1970 fertility has declined much more rapidly than preferences, and by the early
1990s the DFS of 2.4 children exceeded the TFR of 1.9 by 0.5 births per woman.
Over this 25-year period observed fertility dropped by 4.2 births per woman,
which is more than twice the decline of 1.5 in desired family size over the same
period. A broadly similar pattern is observed in Taiwan (Freedman et al. 1994)
The trends over time observed in Thailand and Taiwan are consistent with
cross-sectional evidence obtained from recent surveys in 42 developing and 12
developed countries (see Figure 5). In most countries in the early or middle stages
of their transitions, the observed level of fertility exceeded DFS, and in a few
instances this excess reached as high as 2 births per woman. The reverse is true in
countries at the end of the transition, where observed fertility was in every case
lower than desired.
To explain these unexpected differences between actual and desired fertil-
ity, I now turn to a more detailed analysis of the demographic and behavioral
processes that either enhance or depress fertility relative to desired family size.
FACTORS ENHANCING FERTILITY RELATIVE TO
DESIRED FAMILY SIZE
The evidence reviewed in the preceding section demonstrated that during
the early and midtransitional stages, observed fertility levels of populations typi-
cally exceed stated desired family sizes. Three distinct factors—unwanted fertil-
ity, child replacement, and gender preferences—can be identified as being re-
sponsible for this finding.
Unwanted fertility
In all countries where this subject has been examined, a significant propor-
tion of women report bearing more children than they want. Detailed empirical
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Figure 5 Relationship between total fertility rate and desired family size for 
42 developing and 12 developed countries
Sources: Coleman (1996); Westoff (1991); Westoff et al. (1987)
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evidence for unwanted childbearing in recent decades is available for a large
number of developing countries from fertility surveys such as the DHS and WFS
(Westoff 1991; Bankole and Westoff 1995). A recent analysis of levels and trends
in unwanted childbearing in 20 developing countries estimated that on average
22 percent of fertility was unwanted ca. 1990 (Bongaarts 1997). The level of
unwanted childbearing was found to vary systematically over the course of the
fertility transition. In the most traditional pretransitional societies, preferences
and fertility are often both high so that unwanted childbearing is relatively un-
common. However, with the onset of the fertility transition, unwanted fertility
typically rises substantially. This rise is explained by a decline in desired family
size, which leads to an increase in the proportion of women who are at risk of
having more births than they wish. Resort to the practice of contraception and
induced abortion is typically insufficiently rapid to avoid a rise in unwanted child-
bearing. Reasons for nonuse of contraception include lack of access to contra-
ceptive services, fear of side effects, and opposition of husband or others. This
incomplete control over the reproductive process leads to high levels of unwanted
fertility, usually exceeding 1 birth per woman on average in midtransitional soci-
eties. Finally, in the last part of the transition unwanted fertility declines again as
couples are increasingly able to implement their preferences by practicing con-
traception effectively and/or by resorting to induced abortion.
Unfortunately, estimates of unwanted fertility are not readily available for
developed countries, except in the United States. A 1995 US survey found that
10.1 percent of births in the early 1990s were unwanted, down slightly from 12
percent in 1988 (Abma et al. 1997). Comparable estimates are not available for
European countries, but Westoff et al. (1987) used an indirect procedure to esti-
mate unwanted childbearing levels in six European countries ca. 1981. The un-
wanted proportion of fertility ranged from 11.2 percent in France to 7.5 percent
in the Netherlands. As in the United States, these proportions are presumably
declining slowly over time as the use of contraception and induced abortion rises.
14
Unwanted childbearing is the main reason why observed fertility exceeds
DFS in many developing countries. This conclusion is based on a comparison of
the wanted component of the TFR (WTFR) (i.e., the TFR from which unwanted
births have been excluded) with the DFS for 45 countries in Figure 6. This com-
parison shows that the wanted TFR is almost invariably somewhat below the
DFS, which is the reverse of the pattern observed in Figure 5. This finding im-
plies that the unwanted component of the TFR was responsible for most of the
excess of the TFR over the DFS in Figure 5. In the few developed countries
where fertility was already below DFS, the removal of unwanted births leads to a
modestly larger discrepancy between observed and desired fertility.
The decline in unwanted fertility toward the end of the fertility transition
explains in part why fertility drops more rapidly than the DFS late in the transi-
tion. For example, in Thailand estimates from the 1975 WFS and the 1987 DHS
are as follows (Westoff 1991):
1975 1987
TFR 4.3 2.2
Wanted TFR 3.2 1.8
Unwanted TFR 1.1 0.4
DFS 3.7 2.8
Between 1975 and 1987 the unwanted TFR declined by more than half, from 1.1
to 0.4 births per woman. As a result the decline in the wanted TFR (from 3.2 to
1.8) is much less steep than for the TFR (from 4.3 to 2.2).
 Clearly, a significant part of the excess of observed over preferred fertility
found in midtransitional societies is attributable to substantial levels of unwanted
childbearing. Under certain conditions two other factors, child mortality and gender
preferences, also play a role in elevating fertility. These are discussed next.
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Figure 6 Relationship between wanted total fertility rate and desired family size for 
42 developing and 3 developed countries
Sources: Coleman (1996); Westoff (1991); Westoff et al. (1987)
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Replacement of deceased children
Despite the best efforts of many analysts, the impact of trends in child
mortality on reproductive behavior remains incompletely understood (Cohen and
Montgomery 1997).
 Considerable effort has been devoted to identifying and measuring the
specific societal and behavioral mechanisms through which mortality potentially
affects fertility (Preston 1978; Lloyd and Ivanov 1988; Cohen and Montgomery
1997), but empirical support for several of these proposed mechanisms remains
weak. There are two cases where the evidence is clear: the “lactation-interrup-
tion” effect (the death of an infant interrupts the anovulatory interval following a
birth, so that the mother is exposed sooner to the risk of pregnancy than would
have been the case had the child survived) and the “replacement” effect (parents
replace children that have died). The lactation-interruption effect is largest in
traditional societies with long durations of breastfeeding or postpartum absti-
nence and with limited use of contraception. The replacement effect is strongest
in populations where the deliberate control of fertility is extensive, and it is there-
fore of greater interest than the lactation-interruption effect for present purposes.
Although deliberate replacement is more prevalent in the later stages of the fertil-
ity transition, it is never complete and most studies find that only up to about half
of dead children are replaced (Lloyd and Ivanov 1988).
   When replacement occurs it increases the number of births a couple has
without changing the desired family size, and it is therefore one of the reasons
why the former might exceed the latter. While there is no doubt that replacement
takes place in many families that experience the death of a child, it has only a
small impact on fertility in late-transitional societies because few children die. In
contemporary developed countries infant mortality averages 9 deaths per 1000
births (i.e., less than 1 percent). In such cases even complete replacement would
raise fertility by only about 0.02 births per woman, which is small enough not to
be of practical significance at the population level.
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Gender preferences
When stating a preference for a family of a particular size, a couple may
have a specific gender composition in mind (e.g., two sons or at least one son and
one daughter). In such cases parents may continue to have births after they have
reached their desired number of children if their preferred gender composition
has not been achieved. The existence of gender preferences therefore leads to
higher fertility than would be the case in their absence, except in societies where
parents do not control their fertility.
Questions on the desired number of sons and daughters are not always
included in surveys such as the DHS and WFS. However, evidence for gender
preferences can be inferred from the effects of the gender composition of a woman's
current family on the desire to continue childbearing. For example, Figure 7 plots
the proportion who want another child among women with two children, com-
paring women with two sons, women with a son and a daughter, and women with
two daughters in different world regions. Several conclusions can be drawn from
this evidence. First, the desire for more births among women with two children
varies widely among regions. It is highest in sub-Saharan Africa, intermediate in
Asia and the Middle East, and lowest in Latin America. As expected, these differ-
ences are explained by regional differences in desired family size (Bankole and
Westoff 1995). Second, son preference (as measured by the ratio of the propor-
tion wanting more births among women with two daughters to the proportion
wanting more among women with two sons, 2D/2S ) is highest in Asia and the
Middle East and essentially nonexistent in sub-Saharan Africa and Latin America.
In fact, in Latin America there is a slight tendency to prefer girls over boys.
Among individual countries, son preference is highest in India, with a 2D/2S
ratio of 2.6, and ratios exceeding 1.5 were found in Bangladesh, Nepal, and Tur-
key (Arnold 1997). Daughter preference is highest in Colombia and Trinidad and
Tobago. Third, the U shaped patterns observed in Figure 7 are evidence of a
desire for balance in the number of boys and girls. This implies that even in the
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Figure 7 Desire for more children among women with 2 children,
by region and family composition
Source: Arnold (1997)
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absence of son or daughter preference, women would rather have a family with at
least one child of each gender than a family that consists solely of sons or daugh-
ters. As a result, among women with two children those with one son and one
daughter are most likely to stop childbearing.
The fertility effect of these gender preferences in a particular society is not
easily estimated because it depends on the structure of parental preferences for
gender composition and size of their families, on the way parents reconcile con-
flicting preferences for gender composition and size, on the degree to which these
preferences are implemented by the effective use of birth control, and, in a few
countries, on the extent of reliance on sex-selective abortion. In general, the fer-
tility effect is small or nonexistent in countries with high fertility and low levels
of contraceptive use. The impact rises over the course of the fertility transition as
parents become increasingly effective in achieving their reproductive goals. A
few recent studies provide quantitative estimates of the degree to which fertility
is inflated because of gender preferences: 8 percent in Bangladesh (Chowdhury
and Bairagi 1990), 8.4 percent in India (Mutharayappa et al. 1997), and 13.5
percent in Korea (Park and Cho 1995). Estimates for states of India range from
4.5 percent in Uttar Pradesh (a state with a low level of contraceptive prevalence)
to 24.6 percent in Himachal Pradesh (with one of the highest prevalence levels).
These estimates of the fertility effects of gender preferences are large enough to
have significant demographic consequences in post-transitional societies.
FACTORS REDUCING FERTILITY RELATIVE TO
DESIRED FAMILY SIZE
As populations progress through the last stages of the transition, observed
fertility typically moves from a level above desired family size to a level below
it. Part of the explanation for this trend is the attenuation of the three factors that
inflate fertility during the early phases of the transition (see preceding section).
20
In addition, three other factors—rising age at childbearing, involuntary infertil-
ity, and competing preferences—depress fertility relative to desired family size.
Rising age at childbearing
The total fertility rate is by far the most widely used indicator of aggregate
period fertility and is therefore used throughout this paper to measure levels and
trends in the fertility of populations. Despite the apparent simplicity and wide
availability of this indicator, it is a complex measure that is subject to misinter-
pretation. The main problem is that the fertility level observed in a given year or
period is affected by ongoing changes in the timing of childbearing (Ryder 1959,
1980). The best-known example of this often unappreciated effect is the baby
boom in the 1950s in the United States, which was partly attributable to a decline
in the mean age at childbearing following World War II. As successive cohorts
started bearing children at younger ages, their births overlapped in the same time
periods, thus boosting observed period fertility. The opposite effect is less famil-
iar but of special interest for present purposes: increases in the age at childbear-
ing deflate the TFR because births to successive cohorts are spread over a longer
time period. The latter distortion has dominated in recent decades, since the age
at onset of childbearing has risen in many late-transitional countries worldwide
since the 1970s (Council of Europe 1996; Singh et al. 1996). For example, as
shown in Figure 8, sharp increases in the mean age at first birth have occurred in
several countries of Europe and in the US. This trend implies that recent fertility
(as measured by the TFR) in these countries has been lower than it would have
been without this “tempo” effect.
Although demographers have long been aware of the distortions caused by
changes in the timing of childbearing, there is no agreed-upon methodology for
removing tempo effects from observed total fertility rates. Ryder, who has writ-
ten extensively on this subject, has proposed “translation” equations to calculate
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the period fertility measures from corresponding cohort measures when the tim-
ing of cohort fertility is changing (Ryder 1956, 1964, 1983). These procedures
have not found wide acceptance for two main reasons. First, in his work on the
translation issue Ryder assumes that the tempo and quantum of cohort fertility
are the determinants of the TFR and other period fertility measures. However,
extensive empirical analysis of this issue has demonstrated that this is not the
case (Brass 1974; Page 1977; Foster 1990; Pullum 1980; Ní Bhrolcháin 1992).
For example, Brass (1974) concluded that cohort completed fertility revealed no
significant feature that distinguishes it from time averages of period indices. A
recent review of this literature by Ní Bhrolcháin (1992) reached a similar conclu-
sion. Second, the two dimensions of aggregate cohort fertility—quantum and
tempo—are in practice not independent. When cohorts reduce their fertility they
do so primarily by reducing childbearing at higher birth orders. As a result, the
mean age at childbearing for all births to the cohort declines even if the timing of
individual births does not change. In other words, a decline in the cohort quan-
tum leads to changes in the cohort's mean age at childbearing that do not repre-
sent true tempo effects. Ignoring this effect—as Ryder does in much of his writ-
ing—therefore gives biased results except when cohort fertility is constant.
Fortunately, this second problem can be solved by analyzing fertility trends sepa-
rately for each birth order rather than for overall fertility. This option was actu-
ally mentioned by Ryder (1959), but for some reason he largely ignored order
specificity in subsequent work on the translation problem.
An alternative approach to removing potential distortions from the period
total fertility rates is through the application of life table procedures. Whelpton
(1954) first proposed the calculation of revised total fertility rates using a life
table based on age-parity-specific birth rates. This early work provided the foun-
dation for further research in recent decades on alternative ways to standardize
fertility measures—for example, not only by age and parity but also by duration
23
since last birth (Henry 1980; Feeney and Yu 1987; Feeney et al. 1989; Ní Bhrolcháin
1987; Rallu and Toulemon 1994). Unfortunately, these life table procedures do
not directly address the distorting effects of changes in the timing of childbear-
ing. Tempo changes influence the age-specific fertility rates as well as age-par-
ity-specific and age-duration-specific birth rates. The results from the life tables
are therefore not free of tempo effects.
In a recent study Bongaarts and Feeney (1998) propose a new procedure
for removing tempo effects from the TFR. The approach is an outgrowth of Ryder's
original translation equation. The above objections to Ryder's approach are re-
moved by assuming that fertility is strictly period driven and that cohorts have no
independent explanatory power, and by applying adjustments to the order com-
ponents of the total fertility rate rather than to the total fertility rate itself. Under
these conditions, it is possible to estimate the adjusted (i.e., tempo-free) total
fertility rate in any given year (or period) from the conventional TFR at each
birth order with the following equation:
TFR’O = TFRO/(1 – mO), (1)
where
TFRO= observed total fertility rate component for birth order o
TFR’O= adjusted total fertility rate component for birth order o
mO= annual rate of change in mean age of age-specific fertility
schedule, birth order o.
In other words, by dividing the observed total fertility rate by (1 – m) at any
given birth order, one obtains the total fertility rate that would have been ob-
served had there been no change in the timing of childbearing.
Summing results for different birth orders gives the overall tempo-free to-
tal fertility rate:
TFR’= Σ TFR’O.
24
According to these equations, an annual increase of one-tenth of a year in
the mean age at childbearing (m
o
=0.1) reduces TFR
o
 by 10 percent below its
tempo-free level (because TFR
o
=TFR’
o
(1 – 0.1)). Similarly, an annual decline in
the mean age at a rate of just 0.1 years per year (m
o
= –0.1) inflates TFR
o
 by 10
percent. Clearly, modest changes in the timing of childbearing at any birth order
can produce substantial changes in observed fertility.
Estimates of the tempo-free TFR’ for the period 1985–89 for selected popu-
lations were obtained with the above procedure; the results of this exercise are
summarized in Table 1. In each of the seven countries included in this table, the
elimination of the tempo effect raised fertility (TFR’>TFR); this is as expected
from the rising age at childbearing in these populations. The adjustment for the
tempo effect ranged from more than 0.35 births per woman in the Netherlands,
France, and Taiwan to a low of 0.08 in the US. This low estimate for the US is
attributable to the fact that the mean age at first birth stopped rising at the end of
the 1980s (see Figure 8). For the seven countries as a whole, removal of the
tempo effect led to an increase from the average observed TFR of 1.78 births per
Table 1  Total fertility rate with and without adjustment for tempo effect,
1985–89
TFR TFR’ (adjusted) Tempo effect
France 1.81 2.21 0.40
Netherlands 1.54 1.90 0.36
Norway 1.78 2.05 0.27
Sweden 1.90 2.00 0.10
UK 1.80 1.92 0.12
US 1.90 1.98 0.08
Taiwan 1.74 2.14 0.40
Average 1.78 2.03 0.25
Source: see text.
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woman to an adjusted TFR’ of 2.03 births per woman, which is very close to the
replacement level. In France and Taiwan the adjusted TFR’ actually exceeded
replacement. In this set of populations the fertility-inhibiting effect of the rising
age at childbearing is primarily responsible for the fact that observed fertility is
below replacement.
Involuntary infertility
An individual who wishes to have a certain number of children may be
unable to achieve his or her reproductive objective because of a number of invol-
untary factors. Involuntary childlessness can be the result of a) Inability to find a
suitable partner. This has historically been a key cause of relatively high levels of
childlessness in Europe, as well as in selected populations elsewhere (e.g., Phil-
ippines). b) Marital disruption. A union may end in divorce or with the death of a
partner before any children have been born. c) Physiological sterility. A small
proportion of otherwise healthy couples is unable to conceive or have offspring
because of biological abnormalities in either partner. This proportion is thought
to be relatively invariant among populations and rises with the age of the female
partner from about 3 percent in the early 20s to about 20 percent in the late 30s
and near 100 percent by age 50 (Bongaarts and Potter 1983). d) Disease-induced
sterility. Sexually transmitted diseases such as untreated gonorrhea can lead to
sterility. As a consequence, substantial levels of involuntary childlessness are
found in societies where the prevalence of sexually transmitted diseases is high
(Gray 1983; WHO 1995).
Among individuals who have already had a child the intention to have
additional children may be frustrated for most of the same reasons that lead to
involuntary childlessness. Further childbearing can be prevented by a divorce or
death that ends the partnership, or by the onset of physiological or disease-in-
duced sterility. The precise extent of involuntary family limitation is difficult to
measure because it is not readily separated from voluntary limitation of child-
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bearing. In general, involuntary infertility is greatest in populations with late
ages at first union, high proportions never entering unions, high rates of divorce
or widowhood, large desired family sizes, and high levels of prevalence of sexu-
ally transmitted diseases.
Competing preferences
In most fertility surveys small proportions of women report that they do
not want any more children even though they have not yet attained their desired
family size (Bongaarts 1991). The principal reason for this apparent inconsis-
tency is probably the presence of economic, social, health, or other factors that
cause a woman to want to stop childbearing sooner than she would under more
favorable circumstances. This finding suggests that responses to questions about
desired or ideal family size do not produce completely accurate estimates of the
current demand for children. Apparently some women report a number closer to
the one they would prefer under circumstances other than those they have actu-
ally experienced or expect to experience.
TOWARD A SYNTHESIS
Together the above six factors are responsible for the differences between
the TFR and the DFS of populations. The role of the different effects can be
quantified with the following general equation:
TFR = DFS * Fu * Fg * Fr * Ft * Fi * Fc * E,  (2)
where the F variables represent the multiplicative effect on fertility of each fac-
tor: F
u
 represents the effect of unwanted fertility, Fg of gender preferences, Fr of
child replacement, F
t
 of tempo changes, Fi of involuntary family limitation, and
F
c
 of competing preferences; E is an error term. Each multiplicative factor is
estimated as the ratio of the TFR in the presence and the absence of the corre-
sponding fertility-enhancing or -inhibiting effect, while holding all other factors
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constant. A factor equals 1 if there is no effect, but in general the factors will
deviate from 1, with the difference indicating their influence on fertility. Based
on the preceding discussion it can be stated that F
u
, Fg, and Fr usually exceed 1
while Fi and Fc are normally below 1. When the age at childbearing rises, Ft <1;
when it declines, Ft>1.
 To undertake a comprehensive analysis of the relationship between ac-
tual and preferred fertility, one would need accurate estimates of each of the six
factors. This is not possible at present because there is no agreed-upon methodol-
ogy for measuring several of the factors, for example, gender preferences, child
replacement, and involuntary family limitation. In addition, even when a method-
ology exists for measuring a specific factor, the data required for its application
are sometimes lacking in a particular population. A full discussion of these method-
ological, measurement, and data issues is beyond the scope of this paper.
Despite these problems, it is possible to make progress by focusing on the role
of two factors—unwanted childbearing and tempo changes—that are clearly impor-
tant for understanding trends in late-transitional fertility and that are quantifiable with
available procedures. For this purpose a reduced version of equation (2) is used:
TFR = DFS * Fu * Ft * F’, (3)
where F' represents the joint effects of Fg, Fr , Fi , Fc, and E.
Application of equation (3) is feasible if estimates of TFR, TFR’, WTFR,
and DFS are available (see earlier discussion of sources for these variables). In
populations for which these measures are available the two factors F
u
 and Ft can
be calculated with
F
u
 = TFR/WTFR (4)
Ft = TFR/TFR’ (5)
and F' can be calculated as a residual
F’= TFR/(DFS*F
u
*Ft). (6)
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Table 2  Illustrative values for TFR, DFS and the factors F
u
, Ft, and F' for two
hypothetical populations
Population A Population B
Post-transitional Midtransitional
TFR 1.60 4.30
DFS 2.10 3.70
TFR/DFS 0.76 1.16
F
u
1.10 1.34
Ft 0.80 1.00
F’ 0.87 0.87
Source: see text.
To illustrate an application of the analytic framework represented by equation
(2), I rely on two hypothetical examples: one population (A) representing a post-
transitional society (not unlike Europe today) and the other (B) representing a
midtransitional society (not unlike Thailand in the 1970s). Illustrative values for fer-
tility and the multiplicative factors are presented in Table 2. It is assumed that in
population A the TFR = 1.6 births per woman and DFS = 2.1 births per woman, while
in population B TFR = 4.3 births per woman and DFS = 3.7. To simplify the subse-
quent analysis it is helpful to focus on the ratio of TFR to DFS
TFR/DFS= F
u
 * Ft * F’. (7)
The puzzle to be solved is why this ratio is substantially less than 1 (1.6/
2.1= 0.76) in population A and why it exceeds 1 in population B ( 4.3/3.7= 1.16).
The solution in general lies in the fact that this ratio equals the product of the
three factors F
u
, Ft, and F' and that in population A the product of the fertility-
reducing factors exceeds the product of the fertility-enhancing factors while the
reverse is the case in population B. Specifically, in population A the positive
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effect of unwanted fertility (F
u
=1.1) is more than offset by the joint inhibiting
effects of tempo (Ft=0.8) and the residual (F’= 0.87). In contrast in population B
the effect of unwanted childbearing (F
u
=1.34) exceeds the offsetting impact of
the residual factors (F’=0.87), assuming no tempo effect in this case.
For these two hypothetical populations the effects of the factors on the
difference between fertility and DFS are clear. In the midtransitional population
B, both the effect of unwanted fertility (F
u
 )and the timing effect (Ft ) are higher
than in late-transitional population A. This explains why fertility in B exceeds
DFS while the reverse is found in A. Similar analyses of trends in the factors can
explain trends in TFR and DFS over time in other populations, and these analy-
ses will presumably also demonstrate the key roles played by declining unwanted
fertility and by tempo effects at the end of the fertility transition.
DISCUSSION: FUTURE PROSPECTS
The future course of fertility in countries where it is already at or below
replacement is one of the most controversial issues in contemporary demogra-
phy. One group of analysts points to the indisputable fact that fertility has dropped
below replacement in virtually all countries that have reached the end of the
transition. This is the case in Europe and North America, where fertility has been
below replacement since the mid-1970s, as well as in the most-developed coun-
tries in the South, such as Hong Kong, Korea, Singapore, Taiwan, and Thailand.
In a few instances fertility has leveled off above replacement (e.g. Argentina and
Chile), but these are exceptions. According to this school of thought, replace-
ment fertility is a theoretical threshold that has little or no meaning for individual
couples building their families, and below-replacement fertility is expected to be
the norm in post-transitional societies (Demeny 1997).
A contrary view is held by analysts who believe that the current low levels
of post-transitional fertility are a temporary phenomenon and that concerns about
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imminent population declines caused by low fertility are misplaced in some coun-
tries (Le Bras 1991; Knodel et al. 1996). This perspective is supported by data on
DFS, which has remained near or above two children in all societies for which
measures are available. In this view, the observed below-replacement fertility is
largely attributable to ongoing shifts in the timing of childbearing. Once this rise
ends—as it eventually must—the corresponding fertility-depressing effect stops,
thus bringing fertility back up, presumably to near replacement.
These competing views are both partly valid, but incomplete. The actual
situation is more complex and a full assessment requires a separate examination
of trends in DFS as well as in each of the six factors linking fertility to DFS.
Desired family size. Whether DFS remains at or drops below 2 is the most
crucial issue determining post-transitional fertility. Conventional fertility theories are
essentially silent on this topic. The empirical record suggests resistance to declines in
DFS below 2 children (typically couples want 1 boy and 1 girl), and for the moment
it appears reasonable to assume that DFS will level off at about 2. However, in view
of the high cost of children and the trend toward consumerism and individualism, it
would not be surprising if DFS did fall further (Lutz 1996; van de Kaa 1987). The
levels of DFS that will prevail when societies complete their transitions will no doubt
vary systematically among populations because of differences in socioeconomic and
cultural factors as well as social policies.
Unwanted fertility. In the later phases of the transition the rate of unwanted
childbearing typically declines as a consequence of greater reliance on effective
contraception and induced abortion among couples who want to avoid pregnancy.
This trend is likely to persist and it will be aided by the expected availability of
new contraceptive technology. New methods will make contraceptive use more
convenient and safer and it should increase use and reduce contraceptive failure.
Reliance on induced abortion probably will also rise as more convenient medical
abortifacients are made accessible in more countries. As a result, couples’ ability
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to limit fertility to desired levels will almost certainly improve in coming years,
and unwanted childbearing will become correspondingly rarer. Exceptions to this
trend might be found in a few societies where objections to induced abortion lead
to restricted access to this procedure.
Child mortality. In recent decades sharp reductions in infant and child
mortality have occurred worldwide, and further declines are expected in the fu-
ture especially in those developing countries where mortality is still relatively
high. In post-transitional societies typically only 1 or 2 percent of newborns die
before reaching adulthood, and replacement births are therefore rare and only a
minor factor in influencing fertility.
Gender preference. Son preference is still common in parts of Asia and the
Middle East, but it will presumably decline as societies develop and increasingly
treat boys and girls more equally. However, substantial son preference is still
found in post-transitional populations including Taiwan, Korea, and China. The
fertility impact of son preference is being eroded by sex-selective abortion, a
relatively new practice that is growing rapidly in some Asian countries. Sex-
selective abortion reduces the sex ratio at birth and lowers fertility. It also raises
replacement fertility, thus accelerating the trend to below-replacement fertility.
Rising age at childbearing. The fertility-depressing effect of this factor is
present only as long as the age at childbearing keeps rising. In principle, this
could be the case for decades, but eventually it will stop and at that time fertility
will rise as the depressing effect is removed.
Involuntary family limitation and competing preferences. As societies move
into the post-transitional phase, age at onset of childbearing and the proportion
never marrying typically rise, as does the divorce rate. These trends raise the
probability that individuals who marry are unable to achieve their desired family
size because of the early onset of sterility or termination of marriage. Although
informal cohabitation both before and after marriage is becoming more preva-
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lent, it not a child-producing substitute for marriage. In addition, if growing pro-
portions of individuals never enter a marriage or stable union, then fertility could
remain below replacement even if the DFS of married individuals remains 2 chil-
dren. Until the causes of competing preferences are better understood it is diffi-
cult to forecast future trends in this factor.
The multiplicity of factors influencing fertility in post-transitional societ-
ies and the difficulty of projecting future trends in each make it virtually impos-
sible to draw firm conclusions. As noted, the trend in desired family size is the
most critical determinant of future fertility. If DFS drops below 2 then it is likely
that fertility will do the same. Even in societies where desired fertility remains at
about 2 children, fertility can remain below replacement for a prolonged period if
the combined effects of the fertility-depressing factors outweigh the combined
effects of the fertility-enhancing factors. There is, however, one fairly robust
conclusion that can be drawn from the above analysis: the total fertility rate is
likely to rise in the not too distant future in countries where the age at childbear-
ing is now rising rapidly. Once this upward trend stops and the age at childbear-
ing stabilizes, the fertility-inhibiting effect of this rise is removed. Fertility will
then rise closer to the desired level. This trend has apparently been responsible in
part for the rise in fertility in the United States (Bongaarts and Feeney 1998) and
in Sweden in the late 1980s (Hoem 1990). A similar pattern might well occur in
other post-transitional societies, where observed fertility is currently depressed
by a timing effect. Where this happens, declines in population size will become
less likely and population aging will be less rapid than would be the case without
this upward adjustment.
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Notes
1. The replacement TFR depends on the level of mortality. It equals about 2.1
births in populations with low mortality but it can exceed 2.5 when mortal-
ity is high.
2. The Eurobarometer surveys asked the following question of men and women
in 12 countries of the European Community: “[In your country] today what
do you think is the ideal number of children for a family like yours or the
one you might have?” Estimates based on this question are close to but
slightly higher than those obtained for the number of children ultimately
expected in recent Fertility and Family Surveys, and they are significantly
lower than those obtained for the average number of children considered
ideal by respondents in the World Values Surveys (van de Kaa 1998).
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